orientation and flux through hAQP1 under PEFs, with voltage-dependent transport rates that diverge from diffusive and osmotic experiments. Surprisingly, hAQP1 was able to transport Cl anions (but not Na cations) when 1-2 volts was applied, despite its inability to do so under physiological conditions. The protein did not affect the construction of discrete lipid electropores around the periphery of the channel, or the timescales of lipid bilayer permeabilization, however a small reduction in the protein's alpha-helicity was detected. hAQP1 Cl conduction was also sensitive to the protonation state of the histidine residue located in the two-stage filter, suggesting that pH may also affect anion conduction. Taken together, these results suggest that PEFs have a direct effect on transmembrane water channels, even before membrane electropores interact with them. Further studies of additional membrane components under PEFs are necessary if optimization of therapeutic electric fields is to be significantly improved. Aquaporin is a water permeation channel protein found in many living cell membranes. Aquaporin-lipid membrane system has been studied for desalination application because of its inherent property that only permeates water molecules and rejects all other ions and molecules. However, the permeability of aquaporin-lipid membrane system is not proportional to the density of aquaporin. That is, high density of aquaporin rather lowers the water permeability. Therefore, it is necessary to find an optimal aquaporin density to develop the highest permeability in designing aquaporinlipid membrane system. In this work, changes in the water permeability with respect to aquaporin density were calculated by molecular dynamics simulation. Furthermore, the correlation between permeability and other parameters including hydrophobic thickness and hydrophobic mismatch was investigated in order to propose an optimal design method without direct permeability calculation which requires quite long time simulation. Consequently, the relationship between hydrophobic mismatch and permeability leads to the optimal density of aquaporin. It is also expected that this study will be an important basis for the future design of aquaporin-lipid membrane system.
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School of Mechanical Engineering, Sungkyunkwan University, Suwon, Republic of Korea, 2 Department of Mechanical Engineering, Sogang University, Seoul, Republic of Korea. Aquaporin is a water permeation channel protein found in many living cell membranes. Aquaporin-lipid membrane system has been studied for desalination application because of its inherent property that only permeates water molecules and rejects all other ions and molecules. However, the permeability of aquaporin-lipid membrane system is not proportional to the density of aquaporin. That is, high density of aquaporin rather lowers the water permeability. Therefore, it is necessary to find an optimal aquaporin density to develop the highest permeability in designing aquaporinlipid membrane system. In this work, changes in the water permeability with respect to aquaporin density were calculated by molecular dynamics simulation. Furthermore, the correlation between permeability and other parameters including hydrophobic thickness and hydrophobic mismatch was investigated in order to propose an optimal design method without direct permeability calculation which requires quite long time simulation. Consequently, the relationship between hydrophobic mismatch and permeability leads to the optimal density of aquaporin. It is also expected that this study will be an important basis for the future design of aquaporin-lipid membrane system. Cellular membranes are composed of heterogeneously partitioned phospholipids such that certain lipid species are sequestered to the inner leaflet while others are exposed on the cell surface. Lipid asymmetry is established and maintained by ATP-dependent unidirectional phospholipid translocases which are colloquially referred to as ''flippases'' and ''floppases''. TMEM16F belongs to a third class of proteins aptly named ''scramblases'' which mediate Ca 2þ -activated, energy-independent bidirectional translocation of lipids across the bilayer, leading to transient or, in the case of apoptotic scrambling, sustained collapse of membrane asymmetry. Cells lacking TMEM16F-mediated lipid scrambling activity are also deficient in generation of a subtype of extracellular vesicle (EV) called ''microvesicles'' or ''ectosomes'' though the relationship between scrambling and vesiculation is not well understood. Microvesicles, which range between 100 nm to 1 mm in diameter depending on the cell type of origin, shed distinctively from the plasma membrane in a Ca 2þ -dependent manner and are thought to carry bioactive cargo in the form of RNAs, proteins, and lipids which can elicit biological activity in neighboring cells. Quantification of EVs using conventional techniques is challenging due to the inherent difficulties of resolving particles on such a diminutive scale. We have adapted the use of chemically-induced giant plasma membrane vesicles (GPMVs) generation which can be monitored in real time by conventional light microscopy to investigate the role of TMEM16F phospholipid scrambling activity in extracellular vesiculation. Using the GPMV assay, we identify and characterize both inactivating and activating mutants that emphasize residues critical for TMEM16F function and that allow us to further examine the mechanism of lipid translocation through TMEM16F. . Current rundownis common amongst channels regulated by phosphatidylinositol 4,5-bisphosphate (PIP 2 ). Thus, we tested the hypothesis that TMEM16a is potentiated by PIP 2 using inside-out patches exposed to PIP 2 sequestering and recovering agents. First, we found that application of the PIP 2 sequestering agents, neomycin and anti-PIP 2 , to intracellular surface of the patch sped TMEM16a current rundown by two-fold. Second, we applied Mg-ATP to the intracellular surface of the patch to enable rephosphorylation of PI derivatives into PIP 2 , thereby slowing PIP 2 depletion. We found that these currents ran down more slowly than the controls. In another series of experiments, we sought to recover TMEM16a current after rundown with PIP 2 application. We applied the soluble dioctanoyl-PIP 2 analog (diC8-PIP 2 ) with Ca 2þ and observed greater than 40% TMEM16a current recovery. Conversely, application of soluble dioctanoyl-phosphatidyl inositol (diC8-PI), the backbone of PIP 2 without the two phosphate groups, was not able to recover current, nor was diC8-PIP 2 applied with no Ca 2þ . Taken together, our data demonstrate that TMEM16a requires both Ca 2þ and PIP 2 to pass current.
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Interactions of Nicotinic Acetylcholine Receptors with Cholesterol and Polyunsaturated Fatty Acids in Model, Native-Like, and Oocyte Membranes Liam Sharp, Grace Brannigan. CCIB, Rutgers University, Camden, NJ, USA. Nicotinic acetylcholine receptors (nAChR) are pentameric ligand gated ion channels, critical to signaling across synapses and the neuro-muscular junction. While sensitive to boundary lipids, nAChR have been shown to be functionally dependent on cholesterol. This dependence on cholesterol has led to the hypothesis that nAChR resides within the cholesterol rich liquid ordered domains. Using the MARTINI force field, coarse-grained molecular dynamic simulations were preformed, with nAChRs in quasi-native ternary membranes. Native nAChR membrane composition has an abundance of polyunsaturated fatty acids (PUFAs), saturated fatty acids, and cholesterol. The two PUFAs chosen for these simulations were Docosahexaenoic acid and Linoleic acid. These simulations display nAChR consistently residing in the PUFA enriched disordered domain, remaining nearby the liquid ordered domain. Analysis of boundary lipid composition confirms nAChR boundary lipids are enriched in PUFAs. Further analysis of nAChR subunit-domain interaction show alpha subunits preference for cholesterol rich domains, while beta subunits show preference for PUFAs. Lastly, analysis shows PUFAs and cholesterol binding non-annularly nAChR. 610a Wednesday, February 21, 2018 
